This paper analyses the credibility of author anonymity provided by double-blind review processes. It is argued that authors have strong incentives to disseminate information about their papers before publication. A sample from two economics journals, both using double-blind review processes provides evidence that author revealing information of most accepted papers is available on the Internet before the review processes are finished.
Introduction
The scientific publication process plays a crucial role in modern society by clarifying what the scientific community regards as "good" or "accepted" science. At the same time, scientific publication is used as a measure of success in the academic meritocracy, which means that considerable amounts of individual incentive and effort are linked to it. This makes it particularly appropriate for economic analysis. 1 One important issue in scientific publishing is whether the anonymity policy in peer-review-processes should be doubleblind. 2 This paper argues that economic principles may be applied to explain why author anonymity in double-blind review processes is not credible today.
International research journals very often rely on some form of peer review process (PRP), which may differ with respect to the degree of anonymity between the author and the reviewer. Two common anonymity policies applied by journals in the social sciences are single-blind and double-blind. In the former, the reviewer is anonymous to the author, but the reviewer knows the identity of the author. Double-blind means that both the reviewer and the author are anonymous to each other. The most obvious reason for giving the author an anonymity shield is to avoid the risk that irrelevant information (e.g., gender, ethnicity and status) about the author might bias the reviewer's decision. To maintain this anonymity shield, the author is typically requested to remove from his manuscript any information that might identify him. The purpose of 1 The potential of economic analysis to better understand different aspects of scientific publication has been realized by relatively few scholars this far, but there are some notable exceptions (see e.g., Bergström, 2001 , Ellison, 2002 and Azar, 2004 . 2 Those who believe that double-blind is not an issue anymore are referred to the recent Nature (2008) editorial which raises the question. this paper is to analyze, given the prevailing incentive structure and information technology, whether the author anonymity shield provided by double-blind PRP can be credible enforced today.
The effects of double-blind compared to single-blind are studied empirically in an impressive natural field experiment conducted by Rebecca Blank (1991) , where papers submitted to the American Economic Review are randomly assigned to either a singleblind or a double-blind process. One result of specific interest to this study is that "only" 45.6 percent of the reviewers were able to correctly identify the author in the doubleblind process. Blank then correctly makes the conclusion that "It is not true that "you can always guess who wrote the paper."" (Blank, 1991 (Blank, , p.1064 , quotation marks as in original). Hence, based on the result from this study it is possible to claim that author anonymity is at least partially maintained and therefore has some credibility. However, the study by Blank is based on data from 1987 to 1989, which is before the breakthrough of Internet. The thesis in this paper is that author anonymity cannot be credibly enforced anymore due to the authors' dissemination of information on the Internet and the reviewers' possibility of effectively seeking such information. Lacking access to the type of data available to Blank, an indirect method, based on a combination of economic analysis and empirical data is applied to support this thesis.
To understand the thesis, it is necessary to look at the incentive and cost structure of both the author and the reviewer. When the incentives of authors are analyzed, it becomes obvious that they (both famous and less famous) have strong incentives to make their research results available before they are published in a journal. An empirical analysis is undertaken to check if this is true. By studying papers in two journals with double-blind referee processes, it is found that information revealing the identity of the authors of almost all accepted papers is available on Internet before the review processes are finished. In the majority of cases such information is also available before the journals receive the papers. Thus, despite some journals' efforts to maintain author anonymity, this information is typically publicly available to reviewers on Internet. This confirms that authors have strong incentives to disseminate their research results before publication and that the cost of doing so today is small due to on-line services (like web pages for publishing of working papers etc).
From the economics of information and search it is well-known that available information will not necessarily be gathered (see e.g., Stiegler, 1961 and Hirschleifer and Riley, 1992) . More precisely, information will be gathered if it is valuable to the information seeker and if the cost of obtaining it is sufficiently small compared to its value. Hence, the fact that author-information about a paper is publicly available to a reviewer does not necessarily mean that the reviewer will gather it. An analysis of author incentives and a small economic experiment are therefore conducted to study the cost of identifying authors based on "anonymized" information about unpublished papers. The theoretical analysis reveals that the reviewer has some but not strong incentives to obtain information about the author of a paper. Hence, if it is costly to identify authors one would expect most reviewers to refrain from it. However, the experiment demonstrates that the subjects (in this case junior and senior post-docs) are able to identify almost all of the unpublished papers' authors very quickly. To give an example, the subjects are always able to identify the authors of working papers provided that they are given the title and the abstract of the paper. The average time it takes for subjects to do this is 24 seconds, which is hardly a deterrent.
The plan of the paper is as follows. It starts by analyzing author behavior theoretically and empirically. A corresponding analysis, which also includes an economic experiment, is then carried out for reviewers. The paper ends by concluding remarks.
Authors: Incentives and Behavior

Why do authors want their papers to be known before publication?
By not presenting the paper at conferences or seminars and by not posting it as a working paper the author can make it difficult for reviewers in a double-blind process to identify the origin of the paper. 3 Analyzing the incentives that the author himself has to disseminate information about an unpublished paper is therefore crucial to understanding the problem of identification. Below, it is argued that the author has strong incentives to inform others about the paper before it is published.
The first reason for disseminating information about unpublished research is that a researcher may find pleasure per se (triggered by self-interest or altruism) in seeing that his finding expands the existing knowledge, can be used in education and/or applied in various ways. Second, new findings are cited, which gives credit to the author and is likely to benefit his carrier. Third, related to this, publicly announcing a finding may prevent others from claiming originality of the same finding. Hence, publicly announcing a paper makes it more problematic to "copy" it without citing it.
The reasons above are relatively straightforward and ought to motivate the author to inform the scientific community of the paper and its origin at an early stage. There are also more subtle reasons for disseminating information about the paper. For instance, knowing that the paper is written by an author who previously has published extensively in top ranked journals may make the reviewer confident that the paper is a good one. 4 If the well published author realizes this, he can increase the probability of getting the paper accepted by signalling his authorship of the paper at an early stage. If this argument is taken a bit further to an equilibrium situation, one can expect that papers whose authors have not been signalled through working paper series or conferences, and are consequently unknown may decrease reviewer's confidence in them. In fact, Blank (1991) finds that, of the papers that receive a double-blind review process, those whose authors are unidentifiable by the reviewers (i.e., they are "truly blind") have an acceptance rate that is below one third of the rate for papers whose authors are identified despite the double-blind process (i.e., "pseudo blind"). Thus, if being unidentifiable is a "bad signal", less well published authors may have little to lose by signalling their authorship.
Is information about papers disseminated before publication?
It is argued above that the author has strong motives to disseminate the paper or information about it before its publication. The obvious question is whether this can be confirmed empirically. To answer this question this paper analyzes a sample of 87 recently published articles from two issues (June and December 2008) in two economics journals that use a double-blind review process. 5 One is the American Economic Review (AER), which is a top journal and ranked number one in the European Economic Association's (page adjusted) impact ranking (see Kalaitzidakis et al., 2003) . The other is the Journal of Economic Organization and Behavior (JEBO), which is considerably lower ranked, but still ranked among the top quartile (number 32 out of 159) of journals in the same ranking.
A search was made on the Internet to investigate if information about papers is available before publication. The search engines used were Google Scholar and ordinary Google. A common procedure to disseminate information about a paper before its publication is to post it as a working paper. It can be concluded that most of the papers in our sample were available as wp:s (working papers) before they were published. Of the 44 articles in AER:s June and December issues 2008, 36 or 82 percent were available as wp:s before that date. 6 The corresponding numbers for JEBO were 30 out of 43 articles (or 70 percent). 7 The average "AER working paper" was available 33 months before publication. The average JEBO working paper was available 47 months before publication. The substantially earlier availability of JEBO papers may have many explanations, one being that some of these papers may have been rejected by other higher 5 The purpose this analysis is not to analyze a representative sample of a certain type of journal article, but to get a coarse indication of how authors behave with regards to dissemination of information about their papers. 6 In the AER June issue the three first articles were written by the 2007 Nobel laureates in Economics and are excluded from the sample since these articles were obviously not processed in the normal way. 7 The wp versions may differ somewhat from the published version, but in most cases the title and main message of the paper are very similar to those of the final published paper. In a few cases, the final version and the published version are different in that e.g., the title has been changed substantially. These have been included if the main message of the two versions appear (result, purpose etc) to be the same. ranked journals before, which prolonged the period from the posting of the working paper to its publication. 8 It may also be due to different lengths of the publication processes.
After some searching on the Internet it became evident that information about a published paper comes in various forms. A working paper contains almost complete information about a published article. In this form, information about authors, the month posted and the content of the published paper (although in earlier versions) is usually provided. However, other more fragmented pieces of information about papers that identify authors are sometimes also available on the Internet. For instance, first drafts or memos may be available, and the names of the authors and titles of the papers may be mentioned on conference and seminar homepages, in references of other papers, in newsletters etc. If these more fragmented pieces of information are added to the working paper data, one gets a more inclusive set of information that ought to be the most relevant one when discussing the possibility for a reviewer to identify the author of a paper. If this larger information set is used, all 44 AER papers and all but one of the 43 JEBO papers were mentioned on the web before publication. 9
Before the estimated dates of when information about papers is available are presented, some problems about dating such information will be addressed. In many cases it is easy to determine that certain information "at least" was available by a certain date (e.g., by dates of seminar presentations, conferences etc.). A (limited) retrospective search on Internet does not rule out the possibility that some information may have been available about the paper before the earliest dates suggested by the retrospective search.
Information may be removed (e.g., publishers may ask authors to remove old versions of published papers), obsolete links not visited often will not be given priority by search algorithms etc. This would lead to a systematic underestimation of the time information has been available. In some cases when there is no clearly given date, it may be difficult to determine when information about a paper was "at least" available. This means that some dates should be interpreted with care. 10 However, even if there is uncertainty about the dates of some of the papers, it cannot hide the general observation that information about papers is often available long before the date of publication. The fact that there may be a systematic underestimation of this time for some of the papers only strengthens this observation.
The estimated dates of when information about the published AER and JEBO papers were available are provided in Figure 1 . Information about the average AER paper was available 39 months before its publication and the corresponding figure for the average JEBO paper is 48 months.
FIGURE 1
In section 2.1 it was conjectured that an author has a strong motive to disseminate information about his paper before it is published. This has been strongly confirmed in this section. The data reveals that information about papers is available years before they are published. 10 Links to information about the papers and short comments when information about the date is not obvious are provided in the appendix.
Is information available during the review process?
Concerning the question of whether information is available for reviewers it is important to know something about the timing of the review process. It is painfully well-known that the review process in disciplines like Economics is very time consuming and a paper that is accepted is often sent to the reviewers in more than one round (see Ellison, 2002) . Data on when reviewers start and end the review process is not publicly available. Still, the process obviously can not start before the manuscript is received by the journal and it has to be ended before the manuscript is accepted. These two dates give an indication of the length of time of the review process for each individual paper. JEBO, but not AER, provides information about dates when a paper has been received and accepted. For AER more aggregate information on reception and acceptance dates is available though. The question of whether information is available during the review process is therefore analyzed separately for the two journals.
AER:
The AER editor's report provides information on the average time it takes between receipt to acceptance and between acceptance to publication. The first time lag is 62 weeks for articles published during 2008. 11 The second is 38 weeks. Hence, the overall time period between receipt to publication is 23 months. The average papers published in average reception month. Most likely this is an underestimation of the proportion of papers available during the review process since these processes take a long time. First, there is a time lag before the reviewers get the paper for the first time. 12 After the journal has received the paper, an associate editor is normally assigned to look at the paper and decide about reviewers who, in turn, might accept or reject the review assignment. The reviewers will then have a couple of months to write their reports. However, the process typically does not end here for papers that are accepted. A common decision for these papers is a so called "revise and resubmit", which means that the reviewers may be consulted again after the paper is resubmitted. The final decision to accept a paper is made after the reviewers have given their comments to the (associate) editor. The author should be unknown to the reviewers during the whole time period when they are consulted. Hence, information about papers not available at the beginning of the review process may be available later. This seems to be the case since information was available for all 44 papers before the average acceptance date. Actually, there was no paper that was not identifiable at least five months before the average acceptance time. It should be recalled that acceptance and reception dates for the individual AER papers are not available, but given that the distributions of these dates are reasonably symmetric, the average figures suggest that there was information available about the vast majority of papers already at the beginning of the review process and most, if not all, the accepted papers could be identified before the review process ended.
JEBO:
The analysis for JEBO is much more straightforward due to the availability of receipt and acceptance dates for each paper. Figure 2 shows the number of months for which information was available before receipt by JEBO. Receipt dates were available for all but one paper, which means that there are 41 observations. 13 Of those 41 papers, there were only three for which information on the month of receipt was not available. These papers correspond to the negative numbers in Figure 2 . Information about seven papers became available the same month as the receipt date. If one takes into account the time it takes for a paper to become subject to the first review, it should be obvious that it was possible to identify almost all the papers during the first round of the review process.
Furthermore, information about the papers was available no later than 11 months before the acceptance date. This suggests that information about all these 41 papers was available at the end of the review process.
FIGURE 2
Comparison of exposure between AER and JEBO
It is clear that on average the JEBO paper had longer exposure time before it was accepted. This suggests that, compared to top journals, lower ranked journals may have an especially problematic situation in providing credible author anonymity. At the same time it should also be noted that it is not only time that matters for the exposure of a paper, but also how actively its author presents it at conferences and seminars and updates revisions of the wp etc. Two coarse indications of exposure are the number of versions available on the Internet and the number of citations around the time of publication according to Google Scholar. The number of versions of the paper available for the average AER paper was 10.7, which is more than twice as many as the average JEBO paper (4.8 versions). 14 Even if these figures also reflect potential differences in automatic generation of versions when the paper is accepted, the general impression is that the authors of AER papers are more active in exposing their manuscript prior to publication. The number of citations around the time the paper is published suggests that the authors of such papers are also more successful in exposing their papers. According to Google Scholar the average AER paper has 23.8 citations, which is more than six times the 3.8 citations for the average JEBO paper. Obviously, these differences also reflect other differences of the papers. The conclusion from this comparison is that while lower ranked journals may have longer exposure of author-revealing information, top ranked journals are likely to have this information more intensively exposed.
Reviewers: Incentives and Costs
Why may reviewers want to know the identity of an author?
While the incentives for authors to disseminate information about their papers prior to publication appear obvious and strong, the incentives for reviewers to identify the author of a paper in a PRP are less clear and probably weaker. One conceivable motive is that knowing the author's identity simplifies and speeds up the review process. A recent editorial on double-blind vs. single-blind in Nature points out that knowing the author 14 Note that these figures are based search on Google Scholar a couple of months after the papers were published. See Appendix for exact dates. may stimulate the reviewer to ask appropriate questions about the manuscript (see Nature, vol. 451, issue 7179, 2008) . For instance, if the paper is written by a researcher recognized for his mathematical skills and rigour but not for his ability to find relevant topics, the reviewer may decide to spend less time on checking mathematical proofs and more time on scrutinizing the motivation of the paper. Furthermore, knowing the author also makes it easier for the reviewer to check on how the paper under review compares to the author's earlier contributions.
More questionable reasons for a reviewer to identify the author also exist.
Knowing the author's identity may increase her confidence in how to evaluate the paper.
If the reviewer is uncertain about the quality of the paper, knowing that the author is unknown and from a less known research organization may increase her subjective confidence in that the correct decision is to reject the paper. By a similar logic, knowing that the author is famous and from a top university may increase the reviewer's confidence that the correct decision is to accept the paper. The reviewer may also have reasons to identify the author if she is curious or corrupt. In case of corruption, one can imagine a scenario where the reviewer needs to identify the author to let him know that she is currently reviewing a paper and expects something in return for a positive review. 15 It should also be mentioned that there may be a disutility associated with identifying the author. This disutility is related to a conceivable "moral cost" of violating the intended anonymity policy of a journal or that a reviewer simply prefers to make the review without knowing the identity of the author. It will differ between reviewers, but it is difficult to imagine that this disutility is substantial to the average reviewer. One reason is that single-blind policies without author anonymity are at least as common among journals as double-blind, which means that most reviewers are used to and can "live with" single-blind processes.
From the reasoning above it should be clear that the reviewer may derive some benefits from identifying the author, but also a disutility of getting this information.
Different reviewers will consequently have a positive or negative net benefit of identifying the author and those with a positive net benefit will be prepared to do it if the identification cost is smaller than this benefit. The identification cost consists mainly of the time it takes a reviewer to identify the author. Since the incentives mentioned above are not obviously strong, the magnitude (both positive and negative) of the net benefit is limited. As a consequence, one can expect that the average willingness to identify an author is sensitive to small changes in the identification cost. The next section estimates this identification cost by means of an experiment.
Is it possible to identify the author and how costly is it?
This section analyzes if it is possible to identify an author and how costly it is. To do so, the ideal sample would be papers submitted to journals with double-blind review processes. Furthermore, the ideal sample of subjects to identify authors would be reviewers selected by editors of such journals. Such a method would require extensive collaboration with journal(s) (regarding sensitive information, like who reviews what paper etc.) and pose substantial practical problems. The study by Blank (1991) is close to the ideal with respect to the samples used and the way it is conducted as a natural experiment. By extensive collaboration with the editors of AER, she obtained both a real sample of papers submitted and also real assigned AER reviewers. 16 Blank asked the reviewers if they could identify the author after seeing the paper (with names and obvious identifiers removed) and 46 percent were able to do so. Furthermore, ten percent of the reviewers who thought they knew the author pointed out the wrong author(s). Hence, in this study the author(s) could not be correctly identified more than half the time, and even if the reviewer believed that she could identify an author, she was wrong 18 percent of the time. Three things suggest that there is a value in complementing Blank's study. First, Blank's experiment was conducted before the Internet exploded. 17 Hence, one can expect that both the possibility and the cost of identifying authors have substantially changed since then. Second, the experiment does not tell us anything about the cost of finding out the identity of the author. Third, since no monetary incentives were offered it is not entirely clear what incentives the reviewers had to identify the author(s).
Experimental Method
The method chosen in this paper is guided by practical limitations and the intention to address issues, which have not been addressed before concerning the possibility and cost of identifying authors. The method employed can be described in two steps.
Step 1: A sample of 32 information sets about unpublished articles was collected from the Internet. This sample consisted of titles and abstracts or only abstracts from recently posted wp:s or papers that were to be presented or had been recently been presented at conferences. Table 1 contains a characterisation of the information sets. 18 To 16 There are also studies of methods (and not real human reviewers' ability) to identify authors. For instance, Hill and Provost (2003) design algorithms that identify authors based on e.g., self-citations. 17 The data collection was from May 1987 through May 1989. 18 The sample of abstracts is available upon request from the author. obtain variation in the sample, half of the abstracts of the wp:s were selected from institutions that were ranked among the top 200 in the world (according to the ranking by Kalaitzidakis et al., 2003) and the other half from unranked institutions. Furthermore, to get geographical variation (of both the ranked and unranked institutions) the wp:s came from institutions in the US, Europe and Asia. 19 The papers from conferences were selected from four different conferences that took place in August and September of 2008.
Two of them were small and rather specialized conferences while the other two were bigger field conferences. 20
TABLE 1
Step 2: To ascertain if it is possible to identify the authors related to these information sets, and if so, how costly it is in terms of time, the sets were sent to four post-docs who were paid according to their performance in identifying the authors of the papers. 21 More exactly, each subject was exposed to the 32 different information sets about papers. Each set was sent out separately in an e-mail to the subject, who was in telephone contact with the experimenter and on-line with a computer the whole time. September, [19] [20] . The two bigger ones were the conferences for the International Association of Economic Psychology (Rome, September 5-9) and the European Regional Science Association, (Liverpool, . 21 The reason for using post-docs is that these are one typical category of reviewers. Two of the post-docs were junior and had finished their doctoral theses within a year before the experiment and two were senior who had finished their theses more than three years ago. It can be mentioned that there were no notable difference in the subjects' performances of the tasks. subject acknowledged the receipt of the e-mail and after a search with a freely chosen search engine stated the name(s) of the author(s) connected to the information set. 22 The experimenter timed the period from acknowledgement to the naming of the author(s). If the time it took the subject to identify the author was less than 60 (90), [150] seconds, the subject was paid SEK 15 (10), [5] per paper. 23 If the author(s) was not identified within 150 seconds, the subject received zero. After the identification tasks the subject was asked about the methods used to identify authors.
Results
The experiment was conducted in four sessions in August 2008. Each session took 60 to 75 minutes and the average earning was SEK 422, which at the time of the experiment corresponded to USD 65. Table 2 contains the results of the subjects' ability to identify the authors of the papers. The overall result suggests that the subjects were indeed able to identify the author. This is especially clear in the case when they got information about the abstract and title of a paper that had been published as a wp. Consequently, not a single wp (from ranked or unranked institutions) was missed when title and abstract were available.
Considering that reviewers typically are provided with titles and abstracts in double-blind processes and that the vast majority of papers (published in the journals examined here) were available as working papers before the review processes were finished, the indication is that reviewers can identify the authors of papers that eventually will be accepted. Papers found on conference pages had an identification rate between 80 and 90 percent depending on whether a title was added to the abstract or not. Even if the identification here was not perfect, it was very high and suggests that information about papers can also be disseminated through channels other than working paper series.
TABLE 2
Given that it is possible to identify the origin of a paper, the next question naturally concerns the magnitude of the identification cost. The results in Table 3 reveal that the cost, in terms of average time of identifying a working paper, varies between 24 and 33 seconds, depending on if a title is provided and if the department of the working paper is ranked or not. For papers obtained from conference pages the average identification time varies between 34 and 62 seconds, depending on whether a title is combined with the abstract or not. The conclusion from this has to be that the cost of identifying an author is very small indeed; on average it is no more than a one-minute search.
TABLE 3
One might suspect that the high identification performance can be explained by advanced search tools used by this small sample of subjects. However, this is not the case.
The subjects used Google and/or Google Scholar. The first engine is known and used by almost everybody that has any recent experience of the Web and the second is widely known and used by researchers. 24 24 The sceptical reader who wants to confirm how easy it is to identify an author of a paper by himself is encouraged to copy and paste a title of a wp or a conference paper and then "google" it.
Concluding Remarks
The thesis of this paper is that author anonymity in double-blind review processes is not credible anymore. The reason for this is that authors have strong incentives to disseminate their research results before the paper is eventually published in a journal.
These incentives, in combination with the low cost of distributing digital information by on-line services, explain that, in a sample from two journals that use double-blind review processes, information about almost all accepted papers is available on the Web before they are published. What is more crucial is that almost all papers are also available on the Web before their respective review processes are expected to be finished.
The reviewers' incentives are also analyzed and the conclusion is that they have some, but probably relatively weak, incentives to identify an anonymous author. This means that the reviewers' willingness to inform themselves about the author largely depends on how costly it is to obtain such information. To get some indication of the difficulty and cost of identifying the author of an "anonymized" paper, an economic experiment is conducted where the task is to identify the author of a given abstract (with or without the title) of a recently written, but unpublished, manuscript. The results of the experiment strongly suggest that this task is neither difficult nor costly.
The purpose of this paper is not to surprise, but to try to provide a systematic analysis of an issue that is often discussed informally in the research community. The author has witnessed colleagues being sceptical about the credibility of the author anonymity in double-blind processes and these will hardly be surprised by the results in this paper. However, despite this widespread scepticism, important journals, not 20 only in economics but also in other social sciences, maintain the double-blind process.
Such a strategy may partially be substantiated by older research. For instance, Blank (1991) showed that reviewers were not able to correctly identify the author for the majority of the papers. The findings in this paper strongly suggest that something dramatic has occurred (probably due to the breakthrough of the Internet) to undermine the credibility of author anonymity. Hopefully, these findings will be more convincing than subjective views expressed at conference dinner tables, and therefore provide an input to the important decisions of how to design efficient, transparent and nonhypocritical review processes in the future. How 
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Appendix: Information about the articles (Not for publication)
This part provides supplementary information about sources and links to the published papers in AER and JEBO, which Figures 1-3 are based on. For each paper, a link to the working paper version (if any) is provided. Furthermore, some brief comments about author revealing information on the web are also provided. The estimated month when information was available is given. Below, "wp" refers to working paper and "web" refers to author revealing information about the paper available on Internet.
Remarks: Concerning wp:s, the main principle applied for dating is as follows: If the date posted of the working paper is available then this date will be used. If no such date is provided other information about the paper indicating a date (i.e., the date on the paper's front page) may be used.
